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ABST"CT
Tinbergen’s in"uential paper, On Aims and Methods of Ethology, has had a lasting 
impact on facial a#ractiveness research. While researchers rarely explicitly 
acknowledge the in"uence of Tinbergen’s ideas, the $eld has embraced evolutionary 
thinking in recent years. !is focus on functional and phylogenetic explanations has led 
to the generation of hypotheses that, when tested, produce knowledge at all four 
explanatory levels – hypotheses about the survival value, in Tinbergenen`s terms, of 
facial preferences have led to knowledge about the facial cues that are perceived as 
healthy and a#ractive. !e focus on phylogeny as an important way of con$rming 
predictions at the functional level has also led to the adoption of traditional ethological 
techniques of observation, as comparative and cross-cultural anthropological studies 
are brought into what is, at heart, an experimental science. !e in"uence of Tinbergen’s 
ideas on facial a#ractiveness research is discussed with examples %om the literature.
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INTRODUCTION
If I am asked into what !eld my research falls, I will usually answer that I study face 
perception. Other times I may say “perceptual psychology” or “evolutionary psychology”. 
Of course, by the de!nition of Tinbergen (1963), I could de!ne the whole of the !eld of 
face perception as a branch of ethology. 
 Much of recent facial a"ractiveness research has been based on evolutionary 
foundations, representing an extension of animal behavior and behavioral ecology 
methodology to human mate choice behavior. #at is, facial cues to a"ractiveness are 
usually posited to relate to some aspect of underlying, physiological health (Coetzee et 
al., 2009), since individuals who show preferences for mating with healthy individuals 
will have increased reproductive success (see Kokko et al., 2003 for a discussion). #is 
follows from the fact that individuals who mate with healthy, disease-free individuals are 
expected to gain a range of direct and indirect bene!ts from doing so: First, they expose 
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themselves to fewer pathogens. Second, a"ractive facial cues may cue fertility, increasing 
the probability of conception. #ird, it is likely that the healthy mate will survive in order 
to provide direct provisioning to the individual, and parental investment to his/her 
offspring. Fourth, they may gain ‘good genes’ bene!ts for their offspring (Kokko et al., 
2003). 
 #e focus on evolutionary explanations generates hypotheses that, when tested, 
produce knowledge of the cues and mechanisms that underlie this evolutionary 
explanation; predictions derived from animal behavior literature about the importance of 
developmental stability in cueing quality led to the identi!cation of %uctuating 
asymmetry (FA) as an important cue to health.  In this way, evolutionary psychological 
explanations of a"ractiveness, whether consciously or not, do as Tinbergen suggests and 
focus both on the how and on the why questions concerning behavior.
 Tinbergen’s (1963) Four Questions have had widespread in%uence, including in 
facial a"ractiveness research. In the remainder of this paper, I will outline the Four 
Questions, and explain how research in the area of facial a"ractiveness is guided by these 
principles.
!e four Questions
Tinbergen identi!ed four levels of explanation that can be used to explain the existence 
of a particular behavior. First, and perhaps most obvious is the causal level. #is is a 
mechanistic explanation that asks what the immediate cause of the behavior was. For 
example, if we ask a why a woman is breastfeeding her child, a causal explanation might 
be ‘because he was crying’. Causal explanations also extend to the cognitive and even 
neuroscienti!c realms. An explanation such as ‘the baby’s cry activated speci!c pathways 
in the mother’s brain that caused her to initiate feeding’ is also a causal explanation.
 Second, Tinbergen speci!ed developmental or ontogenetic explanations. Our 
breastfeeding mother might be explained in terms of her development and learning, such 
that ‘the mother was breastfed as a child; she also observed other mothers breastfeeding 
their own children and read articles and had discussions about breastfeeding; now that 
she has her own children, she puts this experience into practice and breastfeeds her own 
baby’.
 Both of these !rst two explanatory levels are commonly used in psychology. 
Cognitive psychologists and neuroscientists are largely causal in their analysis, interested 
as they are in mechanistic explanations of how the mind and brain process information. 
Developmental psychology is largely ontogenetic, concerned as it is with changes over 
time and learning. Social psychology draws on both ontogenetic and causal explanatory 
levels. Tinbergen’s insight was, therefore, most impactful in calling for two further, 
evolutionary explanatory levels to be used to gain a fuller understanding of human 
behavior.
 #e third level of explanation is phylogenetic. #is asks about the evolutionary 
history of a behavior, and modern interpretations of this o&en draw either on 
comparative studies with non-human animals (e.g. Wai" & Li"le, 2006), cross-cultural 
studies (Buss, 1986), particularly with ‘traditional’ and hunter-gatherer societies (Li"le 
et al., 2007), or by invoking the much contested concept of the Environment of 
Evolutionary Adaptedness (EEA; Tooby & Cosmides, 1990). #us, our breastfeeding 
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mother may be explained by an argument such as ‘she is a mammal; mammals produce 
milk to feed their young, and so she does the same’.
 Finally, with his fourth level of explanation, the functional level, Tinbergen draws 
upon evolutionarily functional explanations to ask what is the survival value of speci!c 
behaviors (Tinbergen, 1963; today we might add consideration of the behavior's value in 
in%uencing reproductive success). Our breastfeeding mother, thereby, might be 
described such that ‘she is breastfeeding her child to give him nutrients and immune 
bene!ts that will help him to be healthy as he grows, so that he can himself reproduce 
and pass on my genes to the next generation’.
Face research and Tinbergen’s legacy
While face researchers o&en do not think in terms of Tinbergen’s four levels of 
explanation, focusing instead on individual levels of explanation to explain data, the body 
of literature in this !eld is building into a more comprehensive narrative. Particularly 
when researchers approach the problem from a functional or phylogenetic perspective, the 
hypotheses generated o&en lead to knowledge at the causal and ontogenetic levels that are 
unlikely to have been discovered without this perspective. Tinbergen’s suggestion that 
observational data be considered is also being integrated into what is, at heart, an 
experimental science, and is being greatly enriched by consideration of comparative and 
anthropological literature. Contrary to Rose & Rose’s (2000) suggestion that causal 
explanations are more explanatory, the application of evolutionary explanations to the 
problem of facial a"ractiveness has allowed us to understand the problem at all of 
Tinbergen’s (1963) four levels.
Averageness
In the case of facial a"ractiveness, substantial research effort has been spent in 
identifying the causal (mechanistic) cues that people perceive as a"ractive. Early work 
identi!ed that more average Caucasian faces – that is, faces close to the population mean 
- were rated as more a"ractive (Langlois & Roggman, 1990). #is result was later 
replicated in an Asian population (Rhodes et al., 2001a). Both ontogenetic 
(developmental) and functional (evolutionary) explanations were proposed to explain 
the a"ractiveness of averageness. Valentine (1991) proposed the causal level explanation 
that people hold prototype faces in their minds. #ese prototypes are based on averaging 
the faces that we encounter in our lives. Valentine (1991) suggested that faces are 
recognized by identifying deviations from the prototype. Langlois & Roggman (1990) 
proposed that this explains the a"ractiveness of average faces. More average faces are 
more similar to the prototype face, therefore looking more ‘face-like’ and being easier to 
process. 
 #ornhill & Gangestad (1993), on the other hand, proposed an functional 
explanation for the a"ractiveness of averageness. #ey proposed that averageness is 
a"ractive because it is the opposite of distinctiveness. By avoiding potential mates with 
very distinctive appearance, individuals are avoiding people with high loads of 
deleterious recessive alleles. #is evolutionary approach has since become dominant in 
studies of a"ractiveness.
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Symmetry
#is focus on phylogenetic and functional levels of explanation has led to hypothesis 
generation that o&en produces new knowledge at all four levels. Fluctuating asymmetry 
(FA) has been identi!ed as an important contributor to mate choice in bird species, with 
female barn swallows preferring males with more symmetrical tales (Møller, 1993) and 
female zebra !nches preferring more symmetrical males (Swaddle & Cuthill, 1994). #is 
observation in birds is explained using the functional level idea of developmental stability. 
#is hypothesis proposes that individuals’ faces and bodies will develop symmetrically if 
development is not interrupted. However, most individuals experience some 
developmental disruption, which is manifested as %uctuating asymmetry – small 
deviations from perfect bilateral symmetry in the face and body. #ese disruptions may 
take the form of parasites, malnourishment or other illnesses. Researchers working on 
the question of human facial a"ractiveness used the insights offered by phylogenetic 
approaches to make hypotheses about cues to a"ractiveness in human faces. Symmetry 
has since been identi!ed as a facial cue that enhances the a"ractiveness of faces in 
Caucasian (Perre" et al., 1999), Asian (Rhodes et al., 2001a) and Hadza (Tanzanian 
hunter-gatherers; Li"le et al., 2007) populations. #us, this hypothesis, derived from a 
phylogenetic interpretation of an functional level explanation, led to knowledge of part of 
the mechanism - or causal explanation – of human facial a"ractiveness. Further 
phylogenetic thinking has since con!rmed a preference for symmetrical opposite-sex 
faces in Rhesus macaques (Wai" & Li"le, 2006). It is thought that con!rmation of 
phenomena in cross-cultural and even cross-species samples is evidence for the evolved 
nature of face preferences and stands opposed to the view of a"ractiveness as culturally 
de!ned and socially imposed.
 However, the original functional level explanation has not found much empirical 
support. Rhodes et al. (2001b) measured %uctuating asymmetry from photographs, had 
raters rate asymmetry from the same photographs, and examined the childhood, 
adolescent and current medical records of the individuals in the photographs. No 
relationship was found between measured symmetry and any of the current or 
developmental health measures. A more recent and much larger study, using the 
ALSPAC longitudinal database, and measuring %uctuating asymmetry using a 3D laser 
scanner, also found no relationship between childhood illness and FA (Lawson et al., 
2011).
Sexual Dimorphism
Sexual dimorphism is a facial cue that has been studied extensively in the a"ractiveness 
literature. A functional hypothesis posited that, since sexually dimorphic features develop 
under the in%uence of testosterone and estrogen (Penton-Voak & Chen, 2004; Law 
Smith et al., 2006), and since testosterone is thought to underlie honest handicapping 
signals of quality (Zahavi, 1975; Folstad & Karter, 1992) and estrogen is thought to be 
associated with female fertility (Baird et al, 1999), sexually dimorphic features should be 
considered a"ractive in both male and female faces as a cue to health and fertility 
(#ornhill & Gangestad, 1999). #is hypothesis was further bolstered by examination of 
the animal literature. However, when the causal mechanism of this hypothesis was tested, 
femininity of female faces was shown to be considered a"ractive (Perre" et al., 1994, 
1998), while women’s preferences for male masculinity were found to be more 
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complicated. Initial studies found that women preferred more feminine male faces 
(Perre" et al., 1998). Further thinking at the functional level led to predictions about 
masculinity preferences at the ontogenetic level – perhaps women’s masculinity 
preferences develop differentially depending on ecological or social environment. 
Women who grew up in geographical regions of high pathogen load (DeBruine et al., 
2010) and income inequality (Brooks et al., 2010) were found to prefer more masculine 
faces than those who grew up in regions of lower pathogen prevalence and income 
inequality. #is has been explained by suggesting that, in regions of high pathogen 
prevalence, women should show preferences for cues to be"er immunocompetence 
(DeBruine et al., 2010), and in regions of high income inequality, women should have a 
preference for men who display cues of competitiveness and ambition, in order to 
compete in areas of more intense competition for resources (Brooks et al., 2010). In this 
way, functional level thinking led to hypothesis generation at the causal and ontogenetic 
levels, and to knowledge that would not otherwise have been discovered.
Color
In my own research, my investigation of skin color's impact on a"ractiveness was spurred 
by a consideration of functional and phylogenetic explanations of the variation of skin 
color across the world. Previous researchers had proposed functional level explanations. 
For example, while dark skin is necessary to protect against ultraviolet (UV) damage 
( Jablonski & Chaplin, 2000) near the equator, Frost (1986) proposed that sexual 
selection had driven the evolution of light skin at Northern latitudes. #is led me to 
examine the causal claim that skin color affects the perceived health of human faces. I 
found a preference for increased lightness (CIELab L*), redness (a*) and yellowness (b*; 
Stephen et al., 2009a). #e comparative literature showed that health is re%ected in 
carotenoid-colored feather ornaments in bird species (Saks et al., 2003) and scales in !sh 
(Pike et al., 2007), and that blood-based red skin color signals health and dominance and 
affects mate choice in primate species (Setchell, 2005, Wai", 2006). Using this 
phylogenetic level examination of the literature, and the functional level hypothesis that 
healthy and a"ractive looking facial cues indicate health, I formulated and tested causal 
level hypotheses. #us, it was found that skin carotenoid color and oxygenated blood 
color drive healthy appearance to a greater extent than melanin and deoxygenated blood 
color (Stephen et al., 2009b, 2011).
CONCLUSION
Here, I have argued that consideration of functional and phylogenetic level explanations 
for face preferences can drive hypothesis generation at the causal and ontogenetic 
explanatory levels. #ese hypotheses are o&en unlikely to have been formulated without 
consideration of the functional and phylogenetic levels. In this way, an evolutionary 
approach to understanding human facial a"ractiveness supports Tinbergen’s (1963) 
argument that a consideration of all four explanatory levels is necessary for a full 
understanding of human behavior and cognition. Investigations in other areas of 
psychology could bene!t from a similar integration of theory and examination of 
behavior across all four of Tinbergen’s (1963) levels of explanation.
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